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5 BACKGROUND OF THE INVENION 

FIELD OF THE INVENION 

The present invention relates to an IC socket for the 
10 fine pitch IC package such as the CSP (Chip Size Package) , 
more particularly to an IC socket for the fine pitch IC 
package such as one obtained by improving the contact 
structure of the IC socket for the fine pitch IC package. 

15 DESCRIPTION OF THE RELATED ART 

In the conventional IC sockets for the fine pitch IC 

packages such as the CPS or the like , the cylindrical contact 

pins elastically def ormable in vertical direction have been 
20 used as contacts for electrically connecting the IC package 

with a test board (Refer to United States Patent No. 

5,727,954, Japanese Patent Application Laid-open No. 

10-214649 ( 1998) , Japanese Patent Application Laid-open No. 

2001-208793, etc. ) . 
25 For example, the contact pin disclosed in United States 

Patent No. 5,727,954 will be described briefly referring 

to Fig. 17. 
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As shown in Fig. 17, contact pin 101 comprises an upper 
pin terminal 104 , a lower pin terminal 105 and a coil spring 
107. The upper pin terminal 104 comprises a 

smaller-diameter pin terminal 104a, to be in contact with 
5 the external terminal or solder ball 117 of the IC package 
116, and a larger-diameter cylindrical sleeve 104b having 
a bottom and opening downward. The lower pin terminal 105 
comprises the smaller-diameter portion 105a, to be in 
contact with the contact terminal or land 115 of the external 

10 circuit such as that of the testing board 114, and the 
larger-diameter columnar fitting member 105b fitted so as 
to be movable vertically within the cylindrical sleeve 104b. 
Further, the coil spring 107 is placed within the 
cylindrical sleeve 104b to force the upper pin terminal 

15 104 upward and the lower pin terminal 105 downward 
respectively. Further, the numeral 102 denotes an 
insulation base made from an insulating material, and each 
of the contact pins 101 is placed within a corresponding 
through-hole 103 provided with the insulation base 102. 

20 Such a telescopic construction of the contact pin 101 

permits the upper pin terminal 104 and the lower pin terminal 
105 to move telescopically or vertically to each other, 
and the force of the coil spring 107 enables the pin terminal 
104a of the upper pin terminal 104 to contact with the 

25 external terminal 117 of the IC package 116, while the pin 
terminal 105a of the lower terminal 105 to contact the 
contact terminal 115 of the test board 114 respectively 
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with a predetermined pressure. 

In recent years, as the demand for the IC packages of 
higher performances increases, the external terminals of 
such IC package are required not only to be increased in 
5 number but also to be more fine pitch. As a result, the 
IC packages with the external terminals pitched less than 
0.4 mm have come to be developed to meet the increasing 
demand. As the level of the fine pitch of the external 
contacts of the IC package rises, naturally it becomes 
10 necessary for the IC socket to have fine pitch contacts 
in order to electrically connect the external terminals 
of the IC package with the test board in an occasion such 
as the long-run reliability test or screening of the IC 
packages . 

15 As discussed previously, the cylindrical contact pin 

used for the fine pitch contact pin in the conventional 
IC socket comprises a cylindrical sleeve designed for 
containing a columnar fitting shaft and a coil spring. As 
the pitch of the contacts becomes shorter, it naturally 

20 becomes necessary to set the outside diameter of the 
cylindrical sleeve to be less than the pitch. However, 
the manufacture of the cylindrical sleeve having such an 
extremely small outside diameter requires an exquisite 
manuf acturing technique and a considerable length of time, 

25 which leads to the rise of the unit manufacturing cost of 
individual cylindrical sleeves and the rise of the 
manufacturing cost of IC socket itself, since the recent 
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IC socket is required to be provided with a large number 
of fine pitch contacts. 

For instance, a contact pin structure not using the 
costly cylindrical sleeves has been disclosed in Japanese 
5 Patent Application Laid-open No. 2001-93634 and United 
States Patent No. 5,414,369. In the proposed cases, the 
current flows through the coil spring, thereby causing the 
path of the current to become longer than necessary and 
resulting electrically adverse effects such as the 

10 development of the magnetic field around the coil spring 
and the increase in the resistance to the flowing current 
resulting in generating the heat. 

The object of the present invention is to provide an 
IC socket for the IC package featuring the ease of 

15 manufacturing, good electrical characteristics, the 
contact pins designed for being vertically displaceable 
and suiting the fine pitch arrangement, in consideration 
of the above-mentioned problems of the conventional IC 
sockets . 

20 

SUMMARY OF THE INVENTION 

In order to attain the above-mentioned object of the 
present invention, the IC socket for the fine pitch IC 
25 package according to the present invention comprises a 
socket body having an opening for guiding the IC package 
to a predetermined position, an insulation base having a 
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plurality of through-holes corresponding to the external 
terminals of the IC package, contact pins placed in the 
through-holes respectively , and a cover member for applying 
a predetermined pressure to bring the external terminals 
5 of the IC package and the contact pins into contact with 
one another, wherein each of the contact pins is formed 
with a first plunger, including a terminal portion to be 
in contact with the external terminal of the IC package, 
a wider portion whose width is larger than the width of 

10 the terminal portion and a shaft portion whose width is 
equal to or smaller than the width of the terminal portion, 
a coil spring permitting the shaft to be inserted therein, 
and a second plunger having an U- shape section, to be 
connected with the contact terminal of the external circuit . 

15 Further, each of the contact pins may be formed with 

a plunger, including a terminal portion to be in contact 
with the external terminal of the IC package , a wider portion 
whose width is larger than the first terminal portion and 
a shaft whose width is equal to or smaller than the width 

20 of the first terminal portion, and a coil spring unit, 
including a coil spring permitting the shaft to be inserted 
therein, and a tight -winding coil portion following the 
coil spring. 

Further, each of the contact pins may be formed with 
25 a first plunger, including a first terminal portion to be 
in contact with the external terminal of the IC package, 
a wider portion whose width is larger than the width of 
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the first terminal portion and in which a fitting indent 
opening downward is disposed, and a second plunger, 
including a second terminal portion to be in contact with 
the contact terminal of the external circuit, and a pair 
5 of legs extending upward from the second terminal portion 
to fit in the fitting indent and having elastically 
def ormable bent portions provided at the middle of the legs . 

Furthermore, each of the contact pins may be formed with 
a first plunger, including a first terminal portion to be 

10 in contact with the external terminal of the IC package, 
a wider portion whose width is larger than the width of 
the first terminal portion and provided with a pair of legs 
extending downward from the two sides of the wider portion, 
a second plunger, including a second terminal portion to 

15 be connected with the contact terminal of the external 
circuit and an extended portion extending upward from the 
second terminal portion and slidably interposed between 
the pair of the legs of the wider portion and a coil spring 
interposed between the pair of the legs . 

20 The above and other objects, effects, features and 

advantages of the present invention will become more 
apparent from the following description of embodiments 
thereof taken in conjunction with the accompanying 
drawings . 

25 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1A and IB show the IC sockets for the fine pitch 
IC package installed on a pitch conversion substrate, of 
5 which Fig. 1A is a plan view, while Fig. IB is a side view; 

Fig. 2 is an enlarged schematic sectional view of the 
IC socket taken along A-A line in Fig. 1A; 

Figs. 3A, 3B, 3C and 3D are the exploded views and 
assembled view of the contact pin according to the first 
10 embodiment; Fig. 3A shows the front view and side view of 
the first plunger; Fig. 3B is the side view of the coil 
spring; Fig. 3C shows the top view and the front view of 
the second plunger; Fig. 3D is a perspective view of the 
contact pin according to the first embodiment formed by 
15 assembling the various elements shown in Fig. 3A through 
Fig. 3C; 

Fig. 4 is a partial enlarged view of the insulation base 
incorporating the contact pins; 

Figs. 5A and 5B show the partial sectional views of the 
20 contact pin according to the first embodiment incorporated 
into the insulation base, of which Fig. 5A is a front view, 
while Fig. 5B is a side view; 

Figs. 6A, 6B and 6C show the partial sectional views 
of the contact pin according to the first embodiment 
25 incorporated into the insulation base in a state wherein 
the IC package is mounted on the IC socket; Fig. 6A is a 
front view; Fig. 6B is a side view; and Fig. 6C shows a 
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deformed state of the contact pin; 

Figs. 7A, 7B and 7C are the exploded views and assembled 
view of the contact pin according to the second embodiment, 
of which Fig. 7A shows the exploded view and the assembled 
view of the first plunger; Fig. 7B is a side view of the 
coil spring; Fig. 7C is a perspective view of the contact 
pin according to the second embodiment formed by assembling 
the various elements shown in Fig. 7A and 7B; 

Figs. 8A and 8B are the partial sectional views of the 
contact pin according to the second embodiment incorporated 
into the insulation member , of which Fig . 8A shows the state 
in which the IC package is not mounted on the IC socket, 
while Fig. 8B shows the state in which the IC package is 
mounted on the IC socket; 

Fig. 9 shows a variation of the plunger to be in contact 
with the IC package; 

Fig. 10 shows another variation of the plunger to be 
in contact with the IC package; 

Fig . 11 shows a contact pin incorporating a plunger shown 
in Fig. 10 instead of the first plunger in the first 
embodiment ; 

Fig. 12 shows a contact pin incorporating the plunger 
shown in Fig. 10 as a substitute for the plunger in the 
second embodiment; 

Fig. 13 is an assembled view of the contact pin according 
to the third embodiment; 

Fig. 14 is a partial enlarge view of the IC socket 
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incorporating the contact pins according to the third 
embodiment provided for the test of the IC socket; 

Fig . 15 is an assembled view of the contact pin according 
to the forth embodiment; 
5 Fig. 16 is a partial enlarged view of the IC socket 

incorporating the contact pin according to the fourth 
embodiment provided for the test of the IC socket; and 

Fig. 17 is a partial sectional view of the IC socket 
incorporating conventional contact pins. 

10 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

(The First Embodiment) 

First, the IC socket for the fine pitch IC package will 

15 be outlined referring to Figs. 1A, IB and 2. Figs. 1A and 
IB show an IC socket for the fine pitch IC package mounted 
on the pitch conversion substrate, wherein Fig. 1A is a plan 
view, while Fig. IB is a side view. Fig. 2 is an enlarged 
schematic sectional view of the IC socket taken along A-A 

20 line in Fig. 1A. 

The IC socket 10 for the fine pitch IC package according 
to the present invention generally comprises a socket body 
20, a cover member 30, a plurality of contact pins 40 and 
an insulation base 50 , and is mounted on a pitch conversion 

25 substrate 70 , serving as an external printed circuit board, 
through a plurality of setscrews 5 provided on the socket 
body 20. 
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As seen from Fig. 1A and IB, the socket body 20 has a 
substantially rectangular parallelepiped form. The socket 
body 20 is provided with a rectangular opening 21 which 
is located at the center of the surface thereof and designed 
for positioning the IC package, and an indented space 22 
communicating with the opening 21 , having an sectional area 
larger than the sectional area of the opening 21 and opening 
towards the bottom of the socket body 20. Further, 
retaining members 23 and 23 to serve as a pair is pivotablly 
formed on the opposing sidewalls of the socket body 2 0 
respectively so as to fix the cover member 30 to the socket 
body 20 by engaging with the cover member 30. 

Guiding walls 24 , each comprising an inclined wall 
portion and a vertical wall portion, are provided inside 
the opening 21 so that the IC package 1 to be mounted from 
above can be positioned on contact pins 40. Further, the 
socket body 20 forming the bottom of the indented space 
22 has a plurality of positioning pin 11 (4 positioning 
pins in the present embodiment) fixed at predetermined 
positions (at four corners of the indented space 22). 
Further, reference numeral 25 represents the guides for 
guiding a cover member 30 provided at predetermined places 
on the peripheral area of the surface opening 21 of the 
socket body 20. 

The cover member 30 is provided with a pushing member 
31 projecting from the bottom of the cover member 30. As 
shown in Fig. 2, when the cover member 30 is made to cover 
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the surface of the IC socket 10, that is, when the bottom 
of the cover member 30 comes into contact with the surface 
the socket body 20 of the IC socket 10, the pushing member 
31 comes to be set within the opening 21 formed in the socket 
5 body 20. When the IC package 1 is within the opening 21, 
that is, when IC package 1 is mounted on the contact pins 
40, the pushing surface 31a of the pushing member 31 comes 
into contact with the back of the IC package 1 to force 
IC package 1 downward to a predetermined extent . As a 
10 result , the solder ball 2 of the IC package 1 and the contact 
pins 40 are brought into contact with one another with a 
predetermined pressure. 

The top of the cover member 30 engages with a pair of 
retaining members 23, 23, which are formed so as to be 
15 pivotable on the socket body 20. While the cover member 
30 engages with the pair of retaining members, 23, 23, the 
pushing member 31 keeps the IC package 1 in contact the 
contact pins 40 with a predetermined pressure. 

Further, said cover member 30 is independent from the 
20 socket body 20, but the cover member 30 may be pivotablly 
mounted on the sidewall of the socket body 20. 

As described later, in each of the contact pins 40, a 
first plunger 41, as being a first terminal to electrically 
contact with the external terminal or solder ball 2 of the 
25 IC package 1 , is designed to be movable in vertical direction 
and also placed in a through-hole 51 formed in the insulation 
base 50. Then, a number of contact pins 40, equal or more 
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in number with external terminals 2 of the IC package 1 
to be mounted, are arranged corresponding to the matrix 
arrangement pattern of the external terminals 2. 

A number of through-holes 51 , provided in the insulation 

5 base 50, contain the contact pins 40 therein so as to be 
in contact with the corresponding external terminals 2. 
Further, the insulation base 50 is fixed within the indented 
space 22 of the socket body 20 by means of the setscrew 
5 provided with the socket body 20. The insulation base 

10 50 is, as shown in Fig. 1A, fixed in the indented space 
22 so as to enable the tip of the first plunger 41 of the 
contact pin 40 to be in the opening 21 of the socket body 
20 . 

The IC socket 10 is installed on the pitch conversion 
15 substrate 7 0 through the setscrew 5 so that a second plunger 
46, as being the second terminal of the contact pin 40, 
is permitted to elastically contact the land 71 of the 
printed circuit pattern formed as an external circuit on 
the pitch conversion substrate 70. The pitch conversion 
20 substrate 70 is also electrically connected with a test 
board or the like through a pitch conversion connector 72. 

The procedure for installing the IC package 1 on the 
IC socket 10 , designed as described above , will be described 
briefly in the following. 
25 With the cover member 30 of the IC socket 10 removed, 

the IC package 1 is installed on the contact pins 40, lying 
below the opening 21, through the opening 21 from above 
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of the IC socket 10. In this case, the IC package 1 is 
guided by the guiding walls 24 of the opening 21 to be 
positioned so that the solder balls to serve as the external 
terminals of the IC package 1 come onto the corresponding 
5 contact pins 40. 

Then, when the cover member 30 is placed to cover the 
top of the socket body 20 , the pushing member 31 is inserted 
into the opening 21. By so doing, the pushing face 31a 
of the cover member 30 comes to contact the back of the 

10 IC package 1 to thereby push the IC package 1 downward to 
a predetermined extent . On the underside of the IC package 
1 there are provided a plurality of solder balls to come 
into contact with the first plungers 41 of the corresponding 
contact pins 40. Since the first plunger 41 is movable 

15 vertically, the IC package 1, when moved downward to a 
predetermined extent, is subjected to the reaction force 
of the contact pin 40, whereby each solder ball 2 of the 
IC package 1 and each first plunger 41 of each contact pin 
40 are made to come into contact with each other with a 

20 predetermined pressure, and, in consequence, the solder 
ball and the first plunger 41 are surely made to come into 
electrical contact with each other. 

Subsequently, a pair of retaining members 23, 23, is 
made to pivot to engage with the top of the cover member 

25 30 to thereby complete the installation of the IC package 
1 . Further , to uninstall the IC package from the IC socket , 
the procedure for installation should be reversed. 
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What has been discussed to this point is concerned with 
the total structure of the IC socket according to the present 
invention; from this point on, however, the contact pin 
40 , characterizing the present invention, will be discussed 
5 in detail. Further, in the following description, unless 
otherwise specified, the IC socket means one for installing 
the IC package whose solder balls to serve as the external 
terminals are pitched to 0.4 mm. 

Figs . 3A through 6C show a contact pin as the first 

10 embodiment of the present invention . Figs . 3A- 3D show both 
the exploded view and the assembled view of a contact pin, 
wherein Fig. 3A shows a front view and a side view of the 
first plunger; Fig.3B a side view of a coil spring; Fig.3C 
a top view and a front view of the second plunger; Fig. 3D 

15 a perspective view of a contact pin to be formed by assembling 
the various elements shown in Fig. 3 A through 3C. Fig. 
4 is a partial enlarged view of the insulation substrate 
into which the contact pins are incorporated. Figs. 5A 
and 5B are partial sectional views of the contact pin 

20 incorporated into the insulation member , showing the state 
in which the IC package is not installed; Fig.SA is a front 
view; Fig.SB is a side view. Figs. 6A-6C are partial 
sectional views of a contact pin incorporated into the 
insulation member, showing the state in which the IC package 

25 is installed on the IC socket, wherein Fig.6A is a front 
view; Fig.6B a side view; Fig. 6C the deformed state of the 
contact pin. 
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The contact pin 40 comprises a first plunger 41, a coil 
spring 45 and a second plunger 46 as are shown in Fig. 3 
A, 3B and 3C respectively. 

The first plunger 41 is designed to function as a first 
5 terminal to contact electrically with the solder ball 2 
of the IC package 1, and comprises, as shown in Fig. 3A, 
a terminal portion 42 for making the electrical contact 
with the solder ball 2 of the IC package 1, a wider portion 
43, including an upper step 43a for preventing the first 

10 plunger 41 from jumping out of the through-hole 51 of the 
insulation base 50 and a lower step 43b for stopping a coil 
spring 45, and a shaft 44 designed for moving vertically 
inside the coil spring 45 and the second plunger 46. 
Further, in Fig. 3A, LI, L2 and L3 represent the lengths 

15 of the terminal portion 42, the wider portion 43 and shaft 
44 of the first plunger 41, while Wl , W2 and W3 represent 
the widths of the terminal portion 42, the wider portion 
43 and the shaft 44 of the first plunger 41 respectively. 
The first plunger is cut to a predetermined form from 

20 a thin metal sheet of about 0 . 1 mm thick by a press work, 
and the surface thereof is plated with the Ni-Au. The 
formed first plunger 41 comprises the terminal portion 4 2 
of about 0.15 mm wide (Wl), the wider portion 43 of about 
0.25mm wide (W2) and the shaft 44 of about 0.12 mm wide 

25 (W3). Further, the tip of the terminal portion 42 is formed 
into a triangular indent having an angle of about 90° so 
that a good contact with the solder ball 2 of the IC package 
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1 can be maintained. Further, as described above, in the 
case of the present embodiment, the first plunger 41 is 
formed by cutting the thin metal sheet by the press work; 
however, as shown in Fig. 9, a columnar bar having the 
5 diameter of about 0.1 mm, whose portions corresponding to 
the tip of the terminal portion 42 and the wider portion 

43 are flattened by the press work, may be substituted. 
The coil spring 45 is made to have the outside diameter 

(Dl) that is substantially equal to the width (W2) of the 
10 wider portion 43 of the first plunger 41 so that the shaft 

44 of the first plunger 41 is permitted to move up and down 
within the spring 45. More specifically, the coil spring 

45 has the inside diameter that is a little smaller than 
the width (W3) of the shaft 44. Further, the length L4 

15 of the coil spring 45, in the state of being free of the 
load, is desired to be a little shorter than the length 
L3 of the shaft 44 of the first plunger 41. 

The second plunger 46 functions as a second terminal 
for making an electrical contact with the land 71 of the 

20 printed circuit pattern formed on the pitch conversion 
substrate 70. In the case of the present embodiment, as 
shown in Fig. 3C, the second plunger 46 first is cut from 
a thin metal sheet (about 0.05 mm thick) by the press work 
to make into a predetermined form (a rectangular form in 

25 the case of the present embodiment) and then is folded to 
a form having a substantially U-shape section also by the 
press work. More specifically, as shown in Fig. 3C, the 
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second plunger 46 has no wall on the right-hand side thereof 
to be kept open. The width (W4) and the depth (W5) of the 
second plunger 46 are desired to be substantially equal 
to the width ( W3 ) of the wider portion 43 of the first plunger 
5 41. Further, the second plunger 46 is also has its surface 
plated with the Ni-Au similarly to the first plunger 41. 
For reference, L5 represents the length of the second 
plunger 46. 

As illustrated in Fig. 3D, the contact pin 40 is formed 

10 by assembling the first plunger 41, the coil spring 45 and 
the second plunger 46 so that the upper end of the coil 
spring 45 engages with a lower stepped portion 43b of the 
wider portion 43 of the first plunger 41, while the lower 
end of the coil spring 45 engages with the upper end of 

15 the second plunger 46. When assembled, the coil spring 
45 is free of load, and thus the length of the contact pin 
is equivalent to LI + L2 + L4 + L5 . 

Fig. 4 shows the insulation base 50 wherein the 
through-hole 51 for containing the contact pin 40 is 

20 provided. The through-hole 51 comprises a 

smaller-diameter portion 51a, for permitting the vertical 
motion of the terminal portion 42 of the first plunger 41 
therein, a larger-diameter portion 51c , for containing the 
first plunger 41 other than the terminal portion 42, the 

25 coil spring 45 and the second plunger 46, and a step 51b, 
provided between the smaller-diameter portion 51a and the 
larger-diameter portion 51c. The step 51b engages with 
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the upper step 43a of the wider portion 43 of the first 
plunger 41 to thereby prevent the first plunger 41 from 
coming out of the through-hole 51 to move upward. Further, 
the horizontal section of the through-hole 51 maybe either 
circular or rectangular. When the horizontal section of 
the through-hole 51 is rectangular, the direction of the 
first plunger 41 ( or the contact pin 40 ) can be kept constant . 
Further, the insulation base 50 may be composed of a 
plurality of layers (3 layers in the case of the present 
embodiment) . By so doing, the through-hole 51 may be formed 
more easily. 

The length L6 of the smaller-diameter portion 51a of 
the through-hole 51 is made shorter than the length LI of 
the terminal portion 42 of the first plunger 41, while the 
length L7 of the larger-diameter portion 51c is made shorter 
than the length (L2 + L4 + L5) of the contact pin 40 as 
shown in Fig. 3D, not including the length of the terminal 
portion 42 . Thus , when the contact pin 40 is fully inserted 
into the through-hole 51 and fully contained therein, the 
coil spring 45 is compressed by the length of {(L2 + L4 
+ L5) - L7>. As a result, the tip of the terminal portion 
42 of the first plunger 41 is forced upward to project from 
the through-hole 51 . The second plunger 46 is also forced 
downward by the coil spring 45. 

Fig. 5A and 5B show the state wherein the IC package 
1 is not installed on the IC socket 10, i.e., the state 
wherein the contact pin 40 is free. 
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When the IC socket 10 is installed on the pitch conversion 
substrate 70 through the setscrew 5 (see Fig. IB), the 
contact pin 40 is completely contained in the through-hole 
51 of the insulation base 50 as shown in detail in Figs. 
5 5 A and 5B. More specifically, as described previously, 
the f irst plunger 4 1 is prevented from moving upward because 
of the engagement between the upper step 43a of the wider 
portion 43 and the step 51b of the through-hole 51, while 
the second plunger 46 is forced into the through-hole 51 

10 by the pitch conversion substrate 70 . In consequence, the 
coil spring 45 is kept compressed. Further, the bottom 
of the second plunger 46 is in contact with the land 71 
of the printed circuit pattern formed on the pitch 
conversion substrate 70. 

15 Figs . 6A through 6C show the state wherein the IC package 

1 is installed on the IC socket 10 or the state that permits 
the test of the IC package. 

As the installed IC package is inserted gradually into 
the opening 21 by the cover member 31, the solder balls 

20 2 of the IC package 1 come into contact with the terminals 
42 of the first plunger 41, whereby the first plunger 41 
is further forced down to a predetermined position as shown 
in Fig. 6A and 6B. In consequence, the coil spring 45 is 
compressed further, whereby the reaction force thereof 

25 causes the terminal portions 42 and the solder balls 2, 
as well as the second plunger 46 and the land 71, to be 
brought into contact with each other respectively with a 
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predetermined pressure. In this situation, as 

emphatically illustrated in Fig. 6C, the coil spring 45 
is distorted to some extent within the through-hole 51. 
Such distortion of the coil spring 45 can cause the first 
5 plunger to incline slightly. And, such inclination of the 
first plunger 41 enables the bottom end of the shaft 44 
of the first plunger 41 to come into contact with the inside 
wall of the second plunger 46. Thus, when it is designed 
so that the first plunger 41 and the second plunger 46 are 

10 permitted to contact directly with each other, a short 
current path, not including the coil spring 45 , can be formed. 
As discussed previously, in the case of the present 
embodiment, since the second plunger 46 has a U-shape 
section (see Fig. 3C, 3D), the second plunger 46 has an 

15 open portion (i.e., wall-less portion). Thus, it is 
desired to provide an engaging mechanism between the coil 
spring and the plunger so as to prevent the bottom end of 
the shaft 4 4 of the first plunger 41 from inclining towards 
the open portion. 

20 Further, as shown in Fig. 10, in order to ensure the 

direct contact between the shaft 44 of the first plunger 
41 and the second plunger 46 , a projection 44amay be provided 
at the bottom end of the shaft 44 so that the shaft 44 and 
the inside wall of the second plunger 46, having a 

25 substantially U-shape section, can contact. When 
constructed in this way , as shown in Fig . 11, the pro jection 
4 4a at the bottom end of the shaft 44 is always kept in 



contact with the inside wall of the second plunger 46, 
whereby not only the coil spring 45 but also the length 
of the first plunger 4 1 can be made shorter . In consequence , 
not only the current path can be made shorter for reducing 
5 the influence of the high-frequency waves but also the size 
of the IC socket can be made more compact . 

The contact pin according to the present embodiment, 
not including the coil spring, is formed from a thin metal 
sheet by the press and thus is not only adaptable to the 

10 requirement of the fine pitch arrangement but also can be 
manufactured easily, thereby further contributing to the 
reduction of the manufacturing time and cost. Further, 
the current path can be shortened by not including the coil 
spring. Further, the overall length of the contact pin 

15 can be reduced, thereby also reducing the influence of the 
high-frequency waves. 
(The Second Embodiment) 

Figs. 7A-7C and 8A-8B show the contact pin as the second 
embodiment of the present invention. Figs. 7A-7C show an 

20 exploded view and an assembled view of the contact pin, 
of which Fig. 7A is a perspective view of the first plunger; 
Fig. 7B, a perspective view of the coil spring; Fig. 7C, 
a perspective view of the contact pin formed by assembling 
the various elements shown in Fig. 7A and 7B. Figs . 8A 

25 and 8B are partial sectional views of the contact pin 
incorporated into the insulation member, wherein Fig. 8A 
shows the state in which the IC package is not installed. 
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while Fig. 8B shows the state in which the IC package is 
installed on the IC socket. 

As shown in Fig. 7A and 7B, the contact pin 140 according 
to the present embodiment comprises a plunger 141 and a 
5 coil spring unit 145. 

The plunger 141 is substantially similar in the form 
to the first plunger 41 of the first embodiment and serves 
as a first terminal to be electrically in contact with the 
solder ball 2 of the IC package 1. As shown in Fig. 7A, 

10 the plunger 141 comprises a terminal portion 142 to be 
electrically in contact with the solder ball 2 of the IC 
package 1, a wider portion 143, including an upper step 
143a for preventing the plunger 141 from jumping out from 
the through-hole 51 of the insulation base 50 and a lower 

15 step 143b for engaging with the coil spring unit 145, and 
a shaft 144 to be set for moving upward and downward within 
the coil spring unit 145. 

The coil spring unit 145 is designed so as to be 
replaceable with the coil spring 45 and the second plunger 

20 46 according to the first embodiment. More specifically, 
the coil spring unit 145 comprises a coil spring portion 
146, a tight-winding coil portion 147 and a fine 
tight-winding coil portion 148 having an outside diameter 
smaller than the tight-winding coil portion 147. The 

25 length of the coil spring 146 is made a little shorter than 
the shaft 144 of the plunger 141. The tight-winding coil 
portion 147 corresponds to the second plunger 46 of the 
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first embodiment , while the fine tight -winding coil portion 
148 serves as the second terminal to be in electrical contact 
with the land 71 of the pitch conversion substrate 70. 
As shown in Fig. 7C, the contact pin 140 is assembled 
5 so that the upper end 146 of the coil spring portion 146 
of the coil spring unit 145 engages with the lower step 
143b of the wider portion 143 of the plunger 141. In this 
case, the bottom end of the shaft 144 of the plunger 141 
is designed to lie inside the tight-winding portion 147 
10 of the coil spring unit 145. 

The contact pin 140, assembled as described above, is 
placed inside the through-hole 51 of the insulation base 
50 similarly to the case of the first embodiment, and is 
fixed to the pitch conversion substrate 70 through a 
15 setscrew 5 . 

Fig. 8A shows the state wherein the contact pin 40 is 
free, while Fig. 8B shows the state for testing the IC 
package . 

In the case of the present embodiment too, as shown in 
20 Fig. 8A, when the contact pin 140 is fully set inside the 
through-hole 51 of the insulation base 50, the coil spring 
portion 146 of the coil spring unit 145 is compressed, 
thereby causing not only the upper step 143a of the wider 
portion 143 of the plunger 141 to come into contact with 
25 the step 51b of the through-hole 51 but also causing the 
bottom end of the fine tight -wind portion 148 to be pushed 
to come into contact with the land 71 of the pitch conversion 
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substrate 70. 

Next, when the IC package 1 is installed, the terminal 
portion 142 of the plunger 141, while being in contact with 
the solder ball 2, is pushed downward to further compress 
the coil spring portion 146. In this situation, the 
terminal portion 142 and the solder ball 2, as well as the 
fine tight-winding portion 148 and the land 71, are forced 
to come into contact with each other respectively with a 
predetermined pressure owing to the reaction force of the 
coil spring portion 146 for providing sure electrical 
contacts. 

In the case of the present embodiment too, in order to 
ensure the contact between the bottom end of the shaft 144 
of the plunger 141 and the tight-winding portion 147 of 
the coil spring unit 145, a projection 144a may be formed 
at the bottom end of the shaft 144 as shown in Fig. 12. 

In the case of the contact pin according to the present 
embodiment , the second plunger may be omitted, whereby not 
only the number of the parts can be reduced but also the 
processes of the manufacture and assembly of the IC socket 
can be made simpler compared with the case of the first 
embodiment . 
(The Third Embodiment) 

Figs. 13 and 14 show the contact pin as the third 
embodiment of the present invention respectively. Fig. 
13 is an assembled view of the contact pin, while Fig. 14 
is a partial enlarged view of the IC socket in the state 
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for testing. 

The contact pin 240 according to the present embodiment 
is characterized, as shown in Fig. 13, by comprising a first 
plunger 241 and a second plunger 244, which are integrally 
5 assembled. 

The first plunger 241 functions as a first terminal to 
be electrically in contact with the solder ball 2 of the 
IC package 1 and, as shown in Fig. 13, includes a first 
terminal portion242 to be electrically in contact with the 

10 solder ball 2 of the IC package 1, a wider portion 243, 
provided with a step 24 3a for preventing the first plunger 
241 from jumping out from a through-hole 51 of the insulation 
base 50. The wider portion 243 is provided with a fitting 
indent 243b opening downward. 

15 The second plunger 24 4 functions as a second terminal 

to be electrically in contact the land 71 of the pitch 
conversion substrate 70, and, as shown in Fig. 13, includes 
a second terminal portion 246 to be electrically in contact 
with the land 71 of the pitch conversion substrate 70, and 

20 a pair of legs 245 , extending upward from the second terminal 
portion 246 to fit in the fitting indent 243b. The pair 
of the legs 24 5 is desired to be formed by being cut from 
a thin metal sheet by the press so that the two legs thereof 
depart slightly from each other as extending upward. When 

25 formed in this fashion, the pair of legs 245 can be made 
elastic outwards when fitting in the fitting indent 243b, 
whereby the pair of legs 245 is fit securely inside the 
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fitting indent 243b. Further, as shown in Fig. 13, there 
is provided a pair of dogleg shaped bent portions opposing 
to each other at the middle of the legs 245. Further, for 
the shape of the bent portions 245a, the circular arc shape 
may be substituted for the dogleg-shape. In other words, 
the shape of the bent portions need not be limited to these 
shapes, and so any shape permitting the elastic vertical 
extension and contraction of the pair of the legs 245 can 
be adopted. 

As shown in Fig. 14, the contact pin 240 according to 
the present embodiment is contained in the through-hole 
51 formed with the insulation base 50 of the IC socket 10 
similarly to the cases of the first and the second 
embodiments. The installation of the IC package 1 on the 
IC socket 10 causes the first plunger 241 to be forced 
downward while in contact with the solder ball 2 of the 
IC package 1. As a result, the bent portions 245a formed 
with the pair of legs 245 of the second plunger 244 
elastically deform. The reaction forces of the bent 
portions 245a cause the first plunger 241 and the solder 
ball 2 to be brought into electrical contact with each other 
with a predetermined pressure. Similarly, the second 
plunger 244 and the land 71 of the pitch conversion substrate 
70 are brought into the same condition. 

In the case of the present embodiment , the coil spring 
can be omitted, so that not only the number of parts can 
be reduced but also the manufacture and the assembly of 
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the IC socket can be made easier compared with the case 
of the first embodiment. 
(The Fourth Embodiment) 

Figs. 15 and 16 show the contact pin as the fourth 
5 embodiment of the present invention. Fig. 15 is an 
assembled view of the contact pin , while Fig . 16 is a partial 
enlarged section of the IC socket in the state for testing. 

The contact pin 340 according to the present embodiment 
is characterized by comprising a first plunger 341 and a 
10 second plunger 345 which are directly in contact with each 
other and slidable with each other, as seen from Fig. 15. 

The first plunger 341 functions as a first terminal to 
be in electrical contact with the solder ball 2 of the IC 
package 1, and, as shown in Fig. 15, comprises a first 
15 terminal portion 342 to be in electrical contact with the 
solder ball 2 of the IC package 1 and a wider portion 343 
including a step 343a for preventing the first plunger 341 
from jumping out of the through-hole 51 of the insulation 
base 50. The wider portion 343 has an indent 343b to serve 
20 as the seat of the spring provided at the middle of the 
bottom of the wider portion 343 as shown in Fig. 15 . Further, 
the wider portion 343 is provided with a pair of legs 344 
extending downward from the two sides thereof . The bottom 
ends of the pair of legs 344 are respectively provided with 
25 an inward engaging click 344a. 

The second plunger 346 functions as a second terminal 
for providing the electrical contact with the land 71 of 
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the pitch conversion substrate 70, and, as shown in Fig. 
15, comprises a second terminal portion 347 to be in 
electrical contact with the land 71 of the pitch conversion 
substrate 70 and an extended portion 348 extending upward 
from the second terminal portion 347 and formed to be 
vertically slidable between the pair of legs 344 . Provided 
on both sides of the upper end of the extended portion 34 8 
are a pair of outward engaging projections 348a for engaging 
with the engaging clicks 344a formed at the bottom ends 
of the pair of the legs 344. Further the indent 348b for 
serving as the seat of the spring is located at the center 
of the upper end of the extended portion 34 8. 

In the case of the present embodiment, the coil spring 
345 is disposed between the pair of the legs 344 formed 
at the two sides of the wider portion 343 of the first plunger 
341, being disposed between the first plunger 341 and the 
second plunger 346. More specifically, the upper end of 
the coil spring 345 are forced into and fixed to the indent 
343b for the coil spring seat of the first plunger 341, 
while the lower end is forced into and fixed to the indent 
348b for the coil spring seat of the second plunger 346 
respectively. In this way, the vertical motion of the 
contact pin 340 is made possible. 

The contact pin 340 according to the present embodiment 
is contained in the through-hole 51 formed in the insulation 
base 50 of the IC socket 10 similarly to the embodiments 
1 though 3 as shown in Fig. 16. When the IC package 1 is 
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installed on the IC socket 10 , the first plunger 341 is 
forced downward while maintaining the contact with the 
solder ball 2 of the IC package 1. This causes the coil 
spring 34 5 to be elastically deformed. Owing to the 
5 reaction force of the coil spring 345, the first plunger 
341 and the solder ball 2 come into electrical contact with 
each other maintaining predetermined contact pressure. 
Similarly, the second plunger 346 and the land 71 of the 
pitch conversion substrate 70 come into electrical contact 

10 with each other. 

In the foregoing cases of the embodiments of the present 
invention, the IC sockets have been described as being 
designed for use with the IC package having the solder balls 
pitched to 0.4 mm as the external terminals, but the IC 

15 sockets according to the present invention are not limited 
for use with the solder balls pitched to 0.4 mm. In other 
words, the form and the dimensions of the IC socket of the 
present invention can be varied depending on the pitch of 
the external terminals of the IC package. Further, the 

20 present embodiment has been described with respect to the 
IC socket connected with the test board or the like through 
the pitch conversion substrate, but the IC socket may be 
connected directly with the test board. 

As has been discussed in the foregoing, the IC socket 

25 for the fine pitch IC package according to the present 
invention has adopted the contact pin plunger formed from 
a thin metal sheet , whereby the IC socket according to the 



present invention is not only applicable to the fine pitch 
IC package but also capable of meeting requirements for 
easier manufacturing process, shorter manufacturing time 
and lower manufacturing cost . Further , for realizing sure 
electrical contact between the contact pin and the external 
terminal, a predetermined contact pressure is applied to 
the contact pin and the external terminal. Further, the 
current path can be made shorter by not including the coil 
spring, thereby providing a better electrical 
characteristic. In addition, the overall length of the 
contact pin can be reduced to reduce the influence of the 
high-frequency waves. 

The present invention has been described in detail 
with respect to preferred embodiments, and it will now be 
apparent from the foregoing to those skilled in the art 
that changes andmodif ications may be made without departing 
from the invention in its broader aspect, and it is the 
intention, therefore, in the apparent claims to cover all 
such changes and modifications as fall within the true 
spirit of the invention. 
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